Maximum-likelihood estimates are made for the exponent p in the phenomenological redshift-distance relation z c riP for galaxies at redshifts <0.03, on the basis of redshift (z)magnitude (m-apparent diameter (9) 1. Motivation and Scope. The approximate proportionality of redshift to distance predicted by the expanding-universe model for low-redshift bright galaxies has commonly been taken as an observational fact, first established by Hubble (1). Actually, Hubble's work was based on a quite small number of galaxies, and on estimated rather than observed distances. His successors have largely treated their data from the standpoint of validation and development of the expansion hypothesis, rather than of alternative model-building. In view of persistent expansion-theoretic anomalies, and of the proposal of new theories of the redshift, including that of one of the present authors (2-4), it would appear natural and useful to make a purely phenomenological analysis of the very considerable number of additional galaxy observations that have now been published, on the basis of contemporary statistical methods. Such an analysis may be derived from the model-independent assumption that z r rP, where z is the redshift and r the distance, apart from peculiar motions, for some constant exponent p, for low-redshift bright galaxies. This assumption simply reflects the observed facts that redshifts generally increase with apparent distance and vanish near the Galaxy.
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An updated tape of the Reference Catalogue of de Vaucouleurs and de Vaucouleurs (5), (referred to as BGC) has provided a disinterested source and facilitated statistical analysis. There are only 14 blue-shifted galaxies in the entire catalogue, as against 742 with complete m -z -9 data, and the average blueshift is <100 km sect; for these reasons, as well as other indications that the peculiar motions are unlikely to affect the present considerations (cf. ref. 6 ), they will be neglected in the following.
2. Statistical Theory. It is assumed that bright galaxies form a true statistical population, at least for redshifts <0.03, i.e., there is no significant evolutionary effect within this range. Where relevant, as in the N -z and V/Vm analysis, it is assumed also that the spatial distribution of the galaxies is radially homogeneous; no assumption as to isotropy is made. It follows that the probability density for r varies as r2dr. Naturally, a cut-off in apparent magnitude, or other observational features, may yield a significantly nonrandom sample, if the cut-off is sufficiently low; this problem is addressed below by a variety of methods.
The apparent luminosity will vary with the absolute luminosity in accordance with the inverse square law, the redshift factor (1 + z)-1, and possible theory-dependent factors which will be presumed negligible in the present redshift range, as they surely are for all theories considered realistic. The apparent angular diameter 0 will similarly vary with the absolute diameter A, and inversely with r. It follows that = Sq log z + M and log 9 = -q log z + A, whereA = log A, apart from terms of order z or less, which are here negligible; absolute magnitudes M and logarithmic diameters A are here defined by these equations.
The joint probability distribution of z, M, and A takes the form P(z)P(M,A), in view of the stochastic independence of M and A from z, where P(z) = Cz-'q-1, q = p'1, C = 3q[Z2&? -zi3q]'1 if the redshift interval under consideration is ZI < Z < Z2, and P(M,A) takes the form in terms of observed quantities: P(m -5q log z -M, log 9 + q log a -A), where M and A are the population means. Where required, as in the treatment of magnitude-limited samples, the unknown functions P(M,A) will be assumed otherwise to depend only on the standard deviations aM and aA of M and A, and their correlation p, by the normal law. This is standard phenomenological procedure; serves to insure the coincidence of maximum-likelihood and least-square estimation for the parameters involved in P(M,A); is subject to confirmation by statistical testing of the resulting sample distributions of absolute quantities; and the intrinsic magnitudes of brighter galaxy types appear to follow a normal law (cf. ref. 6 ).
The various bi-and uni-variate distributions then follow by integrations, and depend on parameters which are functions of the foregoing. The maximum-likelihood procedure consists in choosing the parameters to maximize the corresponding probability density for the observed sample. With an imposed cut-off in apparent magnitude of mL, the new probability density P(z,M,A) is derived by multiplication of 
Thus V/Vm = (z3q-Zq)(zm7-zj'1q)-, where Zm is the indicated p-dependent function of m, z, mL, and Z2. The deviation of an observed from the theoretical uniform distribution can be measured by the Kolmogorov-Smirnov statistic D, which is the maximum absolute difference between the cumulative observed and theoretical distributions. Alternatively, an approximately normal statistic X similar to that used by Schmidt (7) is given by the mean of the V/Vm, centered to zero mean and normalized to unit variance, i.e., X = (12/n)1/2y(V/Vm -1/2); however, X may vanish although the distributions are different. In either case, the value of p that minimizes the deviation (and so maximizes the corresponding probability) provides an analog to the maximum-likelihood estimate, and the corresponding confidence intervals for p effectively substitute for dispersions in the estimates.
The BGC is estimated to be overall about 50% complete out to a magnitude of 13. Completeness is probably much greater in limited redshift regions, and its approximate validity out to cz 2000 is suggested by the observed N(<z) relation shown in Fig. 1 . For greater conservatism, the test has also been carried out with a limiting magnitude of 12.5. For statistical validity actual completeness is not required, but only randomness within the complete population.
3. Estimates of p. In addition to the m -z and m -0 Table 1 .
In order to assay the sensitivity of the results to conceivable selection effects, estimates were also made for a number of subsamples, selected on redshift range, apparent magnitude, morphological type, and field of observation. No evidence for significant sensitivity was found (see below). A subsample that appears representative and reasonable on a priori grounds as well as on the basis of internal indications, is that defined by the limits 500 < cz < 2000 and m < 13. The influence of peculiar velocities and of possible smallscale irregularities is diminished, if not largely suppressed, by the elimination of sufficiently low redshifts. The close approximation to linearity of the phenomenological log N (<z) -log z relation just up to cz 2000 km sec-1 indicates that this redshift is an appropriate upper limit. The results regarding p for this subsample of 350 galaxies, including those based on relations involving N, which would be inappro- priate for the full catalog, are shown on the right in Table 1 .
The median value of p is 2.39 (the mean is 2.36); the difference from the value p = 2 is not statistically-significant, in view of the median dispersion of 0.26 (mean of 0.25). However, the excess over 2, as compared with the results from the full sample, is in the direction of a magnitude truncation effect, and indeed the explicit incorporation of an a priori magnitude cut-off into the maximum-likelihood procedure leads to estimates closer to p = 2. The computations for the modified procedure have been carried out for several cut-offs and two redshifts intervals on the basis of the observed m -z relation; a summary is given in Table 2. 4. The Kafka-Schmidt V/VM Test. As earlier indicated, this test is independent of magnitude truncation, whether in all of space or in a fixed redshift interval, such as that earlier designated, 500 < cz . 2000. Computation for slightly dif- ferent ranges have shown insensitivity to the precise limits used.
Results for both the nominal limiting magnitude 13 and the more conservative limit 12.5 are given in Table 3 . Confidence intervals for these estimates may be determined, and the V/Vm procedure clarified, by reference to Table 4 Results for morphologically selected subsamples of the full On the other hand, the phenomenological viewpoint of the present work is logically distinct from that of hypothesis testing. The lack of indication from the law p = 1 in the m -z -0 relation for low-redshift galaxies does not in itself imply that this law is statistically unacceptable, for the degree of apparent magnitude truncation is considerable on the hypothesis that p = 1. A statistical analysis of this question is given by Segal (8) .
However, from a model-building standpoint, the BGC data give a variety of further indications for the p = 2 law and counter-indications for the p = 1 law. First, as is expected for a correct law, there is no significant trend with z in the absolute magnitudes based on the p = 2 law, while there is a pronounced trend for those based on the p = 1 law (Fig.  3) . Second, the m -z relations of the galaxies in fixed red- Table 8 , for all galaxies in fixed redshift ranges, and Table 9 , for relatively bright galaxies in bins. It is interesting to note that the spread in mean magnitude over different redshift ranges, for the same type of object, is much less for the p = 2 law than for the p = 1 law, the latter spread being on the whole no less than that in the apparent magnitudes. It is difficult to see how observational apparent magnitude truncation, admittedly a priori a conceivably significant factor, could result in such close agreement with the p = 2 law for such a variety of redshift ranges, bin sizes, and choices of relative galaxy brightness within each bin, if in fact p were equal to 1. Finally, analysis of the m -z relations of subsamples confined to regions of the sky defined by supergalactic coordinates (5) which on the super-clustering hypothesis would be expected to differentiate between regions in which p -2 and p -1 are uniformly more favorable to p -2 than to p -1, with or without selection on morphological type (Table 7) . In summary, the hypothesis that p = 2 is phenomenologically strongly indicated by the observations on low-redshift galaxies and appears to be acceptable in accordance with normal procedures of the statistical theory of testing hypoth- Table 9 . Dispersions and mean magnitudes of ranked galaxies in bins* in the redshift range 500 < cz < 3000 eses, on the basis of the observable relations here examined.
The hypothesis that p = 1 is phenomenologically contra-indicated by the same observations, but may be acceptable from a hypothesis-testing standpoint, if combined with quite substantial ancillary hypotheses in the nature of superclustering, rapid evolution, and the like.
